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NOTE ON AREAS AND VOLUMES. 



By 0. B. M. ZERR, A. M., Priaeiptl of Higk Sohool, Staunton. Virginia. 



There is so much interest centred aronnd the curve (-) 

2 



, by Dirichlet's theorem under ; 



+ (J. )~^ -1, and the surface g) m+1 + (f)°" +l + g) 2p+l . = 1, that 

it is necessary to give to the mathematicians a general formula for each that 
will hold for any positive integral values of m, n, p. 

/•,. , *<$ V 2 / A 2 J 

A^- area ^4j J d*dy= 4 ■ (2m+1 2n+1 , 

(2m+l)(2«~l) V~T" + ~T~ + Z 

r /2?n+l\ r /2w+lN 

]4ab 'll~) VT~7 

*" * 2 ■ , ?. _ ' ' t/ 2wH-1 , 2^+1 ^ 

2m+l """ 2»i+l ll~ ~2/ 

the above conditions. 

. afl(2»i + l)(2w+l) r(m+j)r{n I j) , . 

' (wi+n)(m+n+l)' V (m+»> "" U 

1.3.5-... (2«i+l)x 1.3.5.... (2w+l) _ , 
= ' ft4.6....2(m+n + l) " 2 ^ 

When Bi-n-0, J.= ?ra5, area of the curve(-J + [%■) =-l,the ellipse. 
When rn—.n=l, A*r*\nab, area of the hypocycloid, ( — ) + (r ) — 1- 
When w.=0, «=--!, .4=J?ra5, area of the curve (-)'+■ (?-) - = 1. 
When j«=n=2, A=Jfairab, area of the curve f- J + (r) =1- 
Vhen >» = 1, n=2,A=±\nab, area of curve ( -) + (r) — 1- 
,W hen ?»*=r<.=4, A~ — ^r- 3 — , area of the curve y- I "+ \z-y—l. 

F»volume=8 I J Xdarrfydz 
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lz/« + ])(2« + I) (2m+1)(2/>+1) (27« + l)(2/>+l) 



/•/2»«+l gw 1 1 2/>+l\ 

V 2 2 + 2 / 

4rtW2«>.+ n(2«+l)(2/>+l) /•(*»+i)^(»+i)^'(/>+ti 



(*>/» + 2w + 2/>+3)(2/« + 2«+2/> + 1) / \m + n-tp+$ 



(2) 



- l-3-5-- --(2»r> + l )xl.:).o. ■■■■ (2« + l) x 1.3.5. . . .(2p+l) 

1.3.5 ... . (2w+2« + 2p+3) " ** a * c - 

When m = n=j)=0, V=^rtithc, volume of ^-J + (r) + (7) =1- 
When ,«=«-/»-!, V = S W", volume of (^)* + (|)* + ( T )* = l. 

"^ — *-«. r-|^ , **- .f £)•+ (f )•+ (t)'... 

wh. ».-»-,=*, -r- jjiSSi, • «*- <-)'+ (£)'+ (;-)'-i 

When w.=0, »=1, p=2, F-Awaic, volume of (-)* + (f)* + (~)*=1. 

When «-l, »-S, / ,-8, F=i^ , volume ofg)*+ (£)* + (t)*.i. 

Formulae (1), and (2) will do'for any admissible values of mi, », p. 

t » a *u T7- 4^x4.4.4[r(2)] s , T 
Let »t-n-p-t; then F i^lo" - ' T(5) = A ^ 

the volume of £)'+ g-)*+ (i)*-l. 

4 4 f/72)l 2 
When »»-M«|, A=ah-^j-. j^Mr =!«*» the area of the 

»™(:-)*+(f)'-'- 

The above formulae have been expressed in a little different form in tho 
Mathematical Magazwn, bat they are so useful that they will bear repetion here. 



